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LOCAL IMPOSTS ON MOTOR VEHICLES 
IN MISSOURI 

By JOHN H. LONG, State Manager, and BAILEY H. MAYES, Financial Manager, Missouri State-wide Highway Planning Survey 

ETAILED data about the extent and incidence of 
State highway-user imposts have been collected 
and are being analyzed in 46 States in connection 

witb the State-wide highway planning surveys. Infor- 
mation about similar local taxation is also essential for 
highway finance planning. Progressive changes in 
State and local tax policies and methods can be made 
only if adequate information is available to indicate the 
probable effect of any proposed changes on local govern- 
mental operation. 

owners residing within the limits of the municipality 
levying the particular tax or fee. Complete data on this 
phase of local taxation in all States are not yet available. 

Initial inquiry was made into the legal status of local 
motor-vehicle taxation in Missouri. Limits on the 
rates of municipal license fees were first provided in 
1919. Since that time several changes in the law have 
been made and the State license fees, forming the basis 
upon which the local fees were charged, have been re- 
vised. Two conflicting provisions for limiting the 

Over $65,000,000 was collected in Missouri through State and local motor-vehicle imposts during the 
3-year period 1934-36. 

License fees and motor-fuel taxes imposed by Missouri municipalities represented $10,658,000, or 
16.1 percent, of the total motor-vehicle imposts. 
and $5,916,000 in municipal motor-fuel taxes. 

Of this, $4,742,000 was collected in local license fees 

State imposts of $55,402,000, or 83.9 percent of the total, were derived from $24,687,000 of motor- 
vehicle registration and allied fees and $30,715,000 of motor-fuel taxes. 

Local license fees or motor-fuel taxes were imposed in 289, or 37.2 percent, of the 778 incorporated 
places in the State. All places with a population of 5,000 or more imposed one or both of these taxes, so 
that 91.7 percent of the people living in incorporated places in Missouri were subject to these imposts. 

Local motor-fuel taxes were not as commonly used as local license fees. In 17 municipalities the 
motor-fuel tax was the only local motor-vehicle impost, while in 223 places the license fee was the sole 
local motor-vehicle impost, and in 49 places both types of impost were employed. 

During the 3-year period studied the average Missouri motor-vehicle owner living in a municipality 
where local highway-user taxes were imposed paid $3.28 in local license fees and $5.33 in local motor-fuel 
imposts. Payments in Kansas City and St. Louis in the same period for city license fees were $4.33 and 
$4.30 per vehicle, respectively, while city motor-fuel taxes amounted to $6.86 and $5.57 per vehicle, 
respectively. 

Receipts from local motor-vehicle imposts did not increase as rapidly during the 1934-36 period as did 
receipts from State motor-vehicle imposts. Relatively greater ease of evasion of local taxes as well as 
other difficulties encountered in their collection appear to limit their effectiveness as sources of local revenue. 

Information concerning the extent and incidence of 
State highway-user taxes in Missouri has been made 
available by the State-wide highway planning survey 
initiated in Missouri in 1935. Similar information 
about local taxes imposed on motor-vehicle owners in 
Missouri was collected for the 3-year period, 1934-36. 

Local taxes on motor-vehicle owners as reported in 
this study are of two types—local license fees and local 
motor-fuel taxes. 

The local motor-fuel taxes are comparable with the 
State motor-fuel taxes utilized by all States to raise 
revenue for highway purposes. Missouri is one of only 
seven States in which local governmental units levy 
taxes on motor fuels. Some counties in Alabama and 
Mississippi collect such taxes while cities and towns in 
Alabama, Florida, Louisiana, Missouri, New Mexico, 
and Wyoming collect motor-fuel taxes at varying rates. 
The maximum rates of local motor-fuel tax charged in 
the several States are shown in table 1. 

Local motor-vehicle license fees are used much more 
extensively than are local motor-fuel taxes. Missouri 
is one of several States in which these taxes are levied. 
They are called variously license fees, wheel taxes, city 
tag fees, etc., and are levied against the motor-vehicle 

224541—40——1 

rates charged by cities and towns were contained in the 
Missouri statutes from 1929 until 1935. Partly because 
of the changes in the laws and the confusion resulting 
from the conflicting provisions, a number of different 
schedules of maximum local license fees have been in 
effect. 

TaBLE 1.—Mazximum gasoline tax rates in States having local 
motor-fuel taxation mn 1939 

Gasoline tax per gallon 

State Nl Als ‘ 
? 1 ue dity or State County | town! 

PAT S010 eee eee Be ieee eats eee ae $0. 06 $0. 03 | $0. 02 
POnIGH eee ate OLD Pe ee n Seale eae eae . 07 eee OL 
Touisismace sees ee ee oe Se ed Oi | sees 2,02 
AVUISSISSID Dineen eee ee to eee eee . 06 AVS ae fee 
INISSO LT eee eee eee eee Ae . 02 oak ea -01 
INOW MIOKICO seer ae eee ie ete aoe —- . 05 ae aed .O1 
WEVOIM IN een see ee ee ae a eee a ee ee ee . O41 

: Highest rate reported in any county, city, or town. 
2 New Orleans repealed its 2-cent tax Oct. 1, 1939. 

The various steps by which these rates have developed 
and the evolution of the present schedule are discussed 
in detail in the Appendix to this report, page 61. At 
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the present time any city or town wishing to initiate 
such local taxation may establish license rates at not to 
exceed one-third of the present State rates. Cities 
that collected local license fees prior to 1933 are per- 
mitted to continue charging rates in excess of the later 
limits. The maximum legal rates are shown in table 2. 

TABLE 2.—Comparative schedules of Missouri motor-vehicle license 
fees 

PASSENGER CARS 

Maximum legal rate for 
cities that adopted 

State rate local license fees— 
Basis of fee | established 

1933-34 Ont 
-rior to Q 
1933 After 1933 2 

Less than 12 horsepower-------.-.-------- Bees $5. 00 $2. 50 $1. 66 
12 and less than 24 horsepower---------------- 8. 50 4, 25 2. 83 
24 and less than 36 horsepower----_------------ 11. 00 5. 50 3. 66 
36 and less than 48 horsepower-.----_--------- 20. 00 7. 50 6. 66 
48 and less than 60 horsepower-_-_------------- 25. 00 8. 50 8. 33 
60 and less than 72 horsepower---------------- 31. 50 10. 50 10. 50 
Z2-OL MOLE NOTSCDO Welle sa sacs ee eee =e: 37. 50 12. 50 12. 50 

COMMERCIAL VEHICLES 

cess than'2 tons ee eee $10. 50 $3. 50 $3. 50 
2 and less than 5 toms__.---------- ee Se 18. 00 6.00 6. 00 
band less than Oitonsse =. esa en eer 27.00 9.00 9. 00 
6 and less than 7 tons_-_-_-_--- Pe oe epee tig, OF = 30. 00 10. 00 10. 00 
mang less Gham $: tons 2 = esa ce 5 ee 36. 00 12. 00 12. 00 
For every ton or major fraction thereof in 

excess of 8 tons__.-..------ Se ey ee ee ary 15. 00 5.00 5. 00 

1 Equal to one-third of 1925 State license fee rates except for passenger cars having 
12 horsepower to less than 24 horsepower per vehicle. Because of confusion in the 
law some cities charged rates higher than these legal rates. See Appendix for dis- 
cussion of statutory development. 

2 Based on one-third of the State rates established in 1933-34. 

No provision has been found in the Missouri statutes 
either specifically permitting or prohibiting cities and 
towns from levying taxes on gasoline. The 1929 Re- 
vised Statutes permit the larger cities to license and 
regulate manufacturers, merchants, and dealers of all 
kinds, but this provision has not been construed as 
specifically applicable to gasoline taxes levied against 
the consumer. Although it has been applied to gaso- 
line dealers, it does not appear to have been actually 
intended as a gasoline or sales tax but rather as a 
license for the privilege of doing business. However, 
the amount of tax to be paid in the several cities that 
have used it has been determined by levying a certain 
amount of tax per gallon of gasoline sold. The tax 
thus works out practically to be a gasoline sales tax, 
even though it apparently should be considered strictly 
an occupation tax, the 1-mill to 1-cent-per-gallon rate 
being merely the method of determining the amount 
of the occupation tax to be paid. 

Similar provisions in the statutes apply to the 
intermediate and smaller cities and towns as well as 
the larger places. Under these provisions, various 
municipalities have passed ordinances placing a gallon- 
age tax on gasoline which, instead of being paid by the 
dealer out of his gross income, has been treated as a 
direct tax on the purchaser. 

The general concept, that the tax was basically an 
occupation tax, was supported by the State Supreme 
Court in 1924. Nevertheless, the fact that the tax is 
generally regarded as a direct tax against the motorist 
is evidenced by the sales charts posted on gasoline 
pumps in cities where such a tax is collected. A 
typical chart is shown in figure 1. 

It is apparent, then, that though the local licensing 
of motor vehicles in Missouri is provided for by State 

TOTAL 

cuions FE Cost 
C ili 

2 33 
: e 3 49 

é 66 
82 [AK | ° Ae : 7 115 

131 
1.48 Wea in i 

Uaeae 11 1.80 
: i 197 

213 

15 2.46 
16 26 
17 2.19 

C is 2,95 
19 3,12 
20 3,28 

Figure 1.—Typicat SALES Cuart Postep ON GASOLINE Pumps 
IN CrT1ES WHERE LocaL GASOLINE TAXES ARE COLLECTED. 

statutes, the status of the local motor-fuel taxes is 
somewhat poorly defined. 

DATA OBTAINED FROM QUESTIONNAIRES AND HIGHWAY PLANNING 

SURVEY 

Data for this study of local motor-vehicle imposts 
in Missouri were obtained from questionnaires returned 
by town and city officials throughout the State. Re- 
plies were received from practically all towns or cities 
that collected local highway-user taxes. Additional 
and supporting information was also obtained from the 
financial studies of the highway planning survey. The 
questions included on the forms sent out by the State 
Highway Department were: 

1. Does your city collect a city gasoline tax? 
. At what rate per gallon? 
What was the total amount collected for the fiscal years: 

1934-22 eee SLOSS Le eee * 1936? 2a, 
Is the revenue credited to general revenue account? 
If not, to what special use is the revenue put? 
Does your city collect a motor-vehicle registration fee? 
At what rates for cars? ~--- => -— 2 “fOr tru CKS ts ees 
What was the total amount collected for the fiscal years: 

10347 ener Pea 1035 aa maeenmes : 1936? 2a 
9. Is the revenue credited to general revenue account? 

10. If not, to what special use is the revenue put? 

Analysis of the replies by city and town officials to 
the questionnaires indicated that there was a wide 
range in the motor-vehicle license fees charged in the 
various places. For passenger cars the fees ranged 
from 25 cents to $12.50 per year, while for trucks the 
range was from $1.50 to $15. In some places, flat rates 
were charged; in others, the rates were based on the 
horsepower of the vehicles. In some places the local 
fees were assessed on the same basis as the State fees. 
One city reported a fee for trucks only. Some cities 

CONROE. oon 
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TABLE 3.—Incorporated places in Missouri which assessed local motor-vehicle license and motor-fuel taxes, 1934-36 

; Places that reported assessment of local— 
All incorporated = ae i places 1 <y 2 

Population group Motor-vehicle license fees Motor-fuel taxes 

Number | Population | Number | Percent | Population | Percent | Number} Percent | Population | Percent 

Incorporated places having a population of— 
UU Ue o_o Biase a ee ee ee 2 587 204, 687 3 122 20.8 70, 444 34.4 18 3.1 9, 662 4.7 

BU) eel Seeenee ee eee eee oe eee ee Be 4118 181, 065 82 69.5 129, 273 71.4 21 17.8 32, 198 Ve 8 
MANE ON UES eee oe ee a ee ee ee ee 5 36 126, 123 31 86. 1 108, 723 86, 2 8 22.2 29, 628 23.5 
DIOL LO O00 peer, Stet eo Mees ve ee sl rat 151, 136 21 100. 0 151, 136 100. 0 8 38. 1 63, 496 42.0 
STUD AWN LOE Se 8 2 ee Se Se ee ee 10 165, 060 10 100. 0 165, 060 100. 0 6 60. 0 100, 285 60.8 
25,001—100,000 Biol ee ee ee eee 4 197, 725 4 100. 0 197, 725 100. 0 3 75.0 164, 271 83.1 

UGIasius CO) lagen Gt = oe ee ae oe ee 1 399, 746 1 100. 0 399, 746 100. 0 1 100. 0 399, 746 100. 0 
Shh dba) 5 See ee ee el 1 821, 960 1 100. 0 821, 960 100. 0 1 100. 0 821, 960 100. 0 

ARIQIGUL 2° capes Se oe Re A ey ee 778 2, 247, 502 272 35.0 2, 044, 067 90. 9 66 8.5 1, 621, 246 72, 1 

1U, S. Bureau of the Census, 1930. 
2 Includes Des Peres (536) and Camdenton (850) incorporated since 1930, 
3 One place in this group assessed license fees on trucks only. 

reported that their ordinances provided for a license fee 
but that they had no collections because ‘“‘the car owners 
did not want to pay it.”’ In several places the wheel 
tax, or license fee, also included a 25-cent fee for col- 
lection. Table 3 shows the extent of use of local 
license fees in Missouri cities and towns. 

Most towns and cities reported the same basic rates 
for both passenger cars and trucks. In 164 places the 
same rates were charged for all vehicles, while in 28 
places the fees were graduated on the same basis for 
passenger cars and trucks. In some places these 
graduated fees were based on one-third, one-fifth, or 
15 percent of the State rate; in others the rates charged 
were stated as varying from $1.50 to $2.50, or $2 to 
$5, or $3 to $6.50. One place reported that only 
trucks were charged a license fee and the rate was $2 
for all capacities of trucks. 

The rates of motor-fuel taxes charged in Missouri 
localities did not vary as greatly as did the motor- 
vehicle license fees, nor did as many places levy this 
form of tax. Table 3 also shows the number and per- 
centage of incorporated places that levied local motor- 
fuel taxes in 1934, 1935, and 1936. 

Almost all of the 66 communities that levied local 
motor-fuel taxes used either the %- or 1-cent tax. One 
town, a place having less than 1,000 population, had 
a 1-mill rate and reported collections for the 3-year 
period of $453. Two towns reported a /-cent rate; 
while of the remaining 63 places, 32 used the }-cent 
rate and 31 used the I-cent rate. Both St. Louis and 
Kansas City charged the 1-cent rate. The weighted 
average motor-fuel tax rates, by population groups, 
are given in table 4. 

TABLE 4.—Average rates of motor-fuel tax! levied by Missouri 
municipalities, 1934-86 

Average motor-fuel tax per gallon 

Population group 

1934 1935 1936 1934-36 

Incorporated places having a population 

$0. 0058 | $0.0057 | $0. 0053 $0, 0056 
. 0068 . 0070 . 0071 . 0070 
. 0064 . 0064 . 0061 . 0063 
. 0068 . 0066 . 0065 . 0066 
. 0082 . 0083 . 0082 . 0082 

AQT ONS TMD oe ee ee . 0090 . 0092 . 0091 . 0091 

LRaEP Cay a ee . 0100 . 0100 .0100 0100 

ho Ui 22 02 Cee Gt ee 0100 0100 . 0100 0100 

UDELL. by eg ag . 0093 . 0095 . 0095 . 0094 

eect by weighting collections in each municipality by rate of tax per 

gallon, 

4 Includes Olivette (1,180) and Afton (1,200) incorporated since 1930. 
5 Includes Flat River (2,631) incorporated since 1930. 

Thus, of the 778 incorporated places in Missouri, it 
was found that 223 cities and towns assessed only a 
license tax, 17 assessed only a motor-fuel tax and 49 
places assessed both types of tax. In all, 289 munici- 
palities in Missouri derived some revenue from local 
motor-vehicle imposts during the period 1934-36. 
Further detail of this information, by population groups, 
is shown in table 5. 

COLLECTIONS INCREASED EACH YEAR DURING 1934-36 PERIOD 

Collections from these two taxes levied by local units 
averaged approximately 3% million dollars per year 
for the period 1934-36 (table 6). Receipts from local 
motor-fuel taxes were higher than those from license 
fees in each of the three years. Receipts from both 
taxes increased each year. The individual reports 
showed only 3 places, with populations of 854, 3,507, 
and 4,485, that reported no license fee collections in 
1936 but had reported collections for 1934 or 1935 or 
for both years. 

Collections from local license fees in 1936 were less 
than in 1934 in 80 Missouri cities and towns. Of these 
80 towns and cities, 28 were places having less than 
1,000 population, 32 were places having 1,001 to 2,500 
population, 11 had populations of 2,501 to 5,000, 6 
had populations of 5,001 to 10,000 and 3 were in the 
10,001 to 25,000 population group. 
Two possible reasons for the decreased license fee 

collections in these 80 towns and cities as contrasted 
with increased registrations for the entire State may 
be suggested. A shift m motor-vehicle ownersbip to 
those areas and places where no fees were charged 
might have occurred, but complete data on actual 
motor-vehicle ownership by places during this period 
are not available to prove or disprove this. The de- 
crease may have been due also to less efficient collection 
of the fees in some towns, because of increased opposi- 
tion to and evasion of such charges by motor-vehicle 
owners. 

Total collections from local motor-fuel taxes in- 
creased in each of the 3 years (except for the 1,001— 
2,500 population group). Only 18 places reported 
collections in 1936 that were lower than those in 1934, 
and 2 of these places had discontinued the tax since 
1934. Four of the places that reported decreases had 
populations of 1,000 or less, 8 had populations between 
1,001 and 2,500, and the other 4 had populations 
greater than 2,500. Three cities that reported no local 
motor-fuel taxes in 1934 had maugurated them by 1936. 
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TaBLE 5.—Incorporated places in Missouri that assessed local motor-vehicle imposts, 1934-36 

All incorpo- ts 
rated places ! Places that reported assessment of 

Population group License fee only Motor-fuel tax only License fee and motor-fuel tax Total 

Num-| Popula- |——— es 

ber tion Num-| Per- | Popu- | Per- |Num-| Per- | Popu- | Per- |Num-| Per- | Popula- | Per- |Num-| Per- | Popula- | Per- 
ber | cent | lation | cent | ber | cent | lation | cent | ber | cent tion cent | ber | cent tion cent 

Incorporated places having a pop- 
ulation of— 

0-1,000_____- as Bes + Oe 587 | 204,687 | 111 | 18.9 | 63,494 | 31.0 EO PRA || GER tala 1.9 6, 950 3.4 | 129 | 22.0 73,156 | 35.7 
1 001=2, 500 2s. 2a ees ae ALLS 181, 065 71 | 60.2 |112, 483 | 62.1 10 8.5 | 15, 408 8.5 ll 9.3 16, 790 9.3 92 | 78.0 144, 681 79.9 
2001-6 ,000 2235 = asses 36 126, 123 238: Gon0 N79; O95: I 62a 7 pls aee 22 | cee | eee eee eee oe 8 22,2 29, 628 23.5 31 | 86.1 108, 723 86. 2 
5,001- 10, 000 2S re 21 151, 136 18° 1/6129 i 87,6401 [58.' 0! | eee |e eee ee ee eee 48 38.1 63, 496 42.0 21 |100.0 151, 136 | 100.0 
10, 001- 25, 000_- Re ee oe 10 165, 060 A NFAQlO! | (G47 7G! BO sl ee | eens eee oP ae 6 60. 0 100, 285 60.8 10 /100.0 165, 060 | 100.0 
25,001- 100, 000... Re ee ES er wee 4 197, 725 Lla25.0" || 380454. )16):0 22252 See ee | See | eee 3. 75.0 164, 271 83.1 4 |100.0 197, 725 | 100.0 

Kansas Citva. a et BY eee 1809; 746i: 2. Bie See) ak 2 see ee | eee | | ee ee 1 | 100.0 | 399,746 | 100.0 1 |100.0 | 399, 746 | 100.0 
SteLouis 0c Mie eee Soe 15) 821, 260M eases |S ee Se eee es Ee | eee ee 1 | 100.0 | 821,960 | 100.0 1 |100.0 | 821,960 | 100.0 

‘Vota ae ee oer oe ¥ 778 |2, 247, 502 223 | 28.7 |440,941 | 19.6 17 2.2: | 18,120 0.8 49 6.3 |1, 608, 126 W153 289 | 37.2 |2, 062, 187 91.7 

1 U.S. Bureau of the Census, 1930; see table 3 for revisions. 
2 One place reported tax rate but no collections. 

3 In one place no license fee collections were reported, in another no gasoline tax 
collections, and in a third no collections from either tax were reported. 

4 Gasoline tax discontinued in one place after 1934. 

TABLE 6:—Annual collections of local motor-vehicle imposts in Missouri by population groups, 1934—86 

Annual collections in Missouri from— 

Population group Local license fees in— Local motor-fuel taxes in— Total local motor-vehicle imposts in— 

Total Total Total 
1934 19385 1936 1934-36 1934 1935 1936 1934-36 1934 1935 1936 1934-36 

Incorporated places having a populatlon of— 
O- LOU a ee ee $14, 863 $15, 922 $18, 167 $48, 952 $5, 979 $6, 063 $11, 145 $23, 187 $20, 842 $21, 985 $29, 312 $72, 139 
ils 001- 2,000 L 5 Brae ee eee See ee 46, 867 48, 375 49, 318 144, 560 33, 910 30, 229 32, 235 96, 374 80, 777 78, 604 81, 553 240, 934 
2'501=5; 000 22ers ape 5s 50, 283 52, 677 51, 757 154, 717 36, 915 36, 969 39, 670 1138, 554 87, 198 89, 646 91, 427 268, 271 
5; 001-10, 000.2 SS eS eee Pe 95, 762 92, 773 101, 967 290, 502 63, 917 65, 030 68, 076 197, 023 159, 679 157, 803 170, 043 487, 525 
10, 001- 25, 000. 2 ee eet 111, 368 111, 215 117, 083 339, 666 107, 413 108, 883 115, 037 331, 333 218, 781 220, 098 232, 120 670, 999 
25, 001- 100,000 135, 324 122, 611 149, 337 407, 272 144, 714 168, 295 172, 686 485, 695 280, 038 290, 906 322, 023 892, 967 

Kansas City (399,746) bent Be S09 5 eee, 352, 271 365, 503 379, 825 |1, 097, 599 552, 959 582, 401 605, 849 |1, 741, 209 905, 230 947, 904 985, 674 | 2, 838, 808 
St.ouis/(821;960) 2 2s ee oe eee 717, 117 738, 217 803, 981 |2, 259, 315 626, 749 |1, 123, 162 |1, 177, 587 |2, 927, 498 |1, 343, 866 |1, 861, 379 |1, 981, 568 | 5, 186, 813 

Total se axe em et ee ee pore, 1, 523, 855 |1, 547, 293 |1, 671, 435 |4, 742, 583 |1, 572, 556 |2, 121, 032 |2, 222, 285 |5, 915, 873 |3, 096, 411 |3, 668, 325 |3, 893, 720 |10, 658, 456 

TaBLE 7.—Comparison of population, registration, and State and local motor-vehicle imposts in Missouri, 1934-36 

Percentage of— 

aerate State motor-vehicle imposts paid by 
Local motor-vehicle imposts col- : . Population group Total popu- 2 ote te lected, 1934-36 vehicle owners of incorporated 

lation in in- | Vehicle regis- places, 1935 
tration in in- 

corporated al 
places 1 corporate: 4 a 

places 2 License Motor- | Total local}! License | Motor-fuel | Total State 
fees fuel taxes imposts fees taxes imposts 4 

Incorporated places having a population of— 
S000 pA Sek SS oe eek ee eee ae eee ORE is PAT Soe 9.1 isl Ly | 0. 4 0.7 9.7 8.8 9.6 

1 O01=2, 50025 22 ee ee ee ee 8.0 9.8 3.1 1.6 2.2 8.6 8.0 8.4 
2,001=5, 000 @S.2 52 Senet Bee ee Sor oe eee ne See 5.6 7.0 3.3 1.9 2.5 6.5 6.0 6.5 
5, 001=10,000 2. fs ea a, Roe 8 ee ee Ee Ee ee 6.7 8.0 (ajal one 4.6 al 7.6 ek 
10, OO1=25, 0002. See oe a eee Se ee os ee ee eee eee 7.4 8.2 te 2 5.6 6.3 8.1 ett 7.8 
25,001— 100, O00 7. oo es Ree ee ee eee See ees 8.8 8.3 8.6 8.2 8.4 8.2 9.6 9.1 

Kansas City (399,746) 1isit os Se ee eee 17.8 15.5 23. 1 29. 5 26.6 7) 16.3 17.4 16.6 
Sti Lots (821,960) 2" = 2s 2 ee ss Ae eee en ee en 36.6 32, 1 47.6 49.5 48.7 34.9 34.9 34.3 

Motal.e as: obsess ee eee 100. 0 100. 0 100. 0 100.0 100. 0 100. 0 100. 0 100.0 

11930 U.S. Census. Includes all incorporated places whether they collected local 3 Based on highway planning survey analysis. 
motor-vehicle taxes or not. 
te Based on highway planning survey analysis for 1935: includes all incorporated 

places. 

4 Includes miscellaneous fees in addition to license fees and motor-fuel taxes. 

The percentage relations of the amounts shown in 
table 6 and comparison with the motor-vehicle regis- 
trations and the populations of the various groups in 
the State are shown in table 7. These comparisons 
emphasize the great influence of the population con- 

relative magnitude of local and State collections for 
each of the 3 years is also shown in figure 2. 

LOCAL COLLECTIONS ABOUT TWO-FIFTHS OF STATE COLLECTIONS 
IN SAME LOCALITIES 

centrations of Kansas City and St. Louis. 
During the 3-year period, receipts from similar high- 

way-user taxes levied and collected by the State 
amounted to $55,402,000, compared with the total local 
collections of $10,658,456. The annual receipts from 

Another desirable comparison is that between the 
amounts of State taxes and local taxes paid by motor- 
vehicle owners in only those places that assessed local 
highway-user taxes. In the highway planning survey 
a study of motor-vehicle allocation determined the 

State highway user-taxes are shown in table 8. The ' approximate average amounts of State (highway-user) 
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TABLE 8.—Collections from State motor-vehicle and motor-fuel 
taxes in Missouri, 1934-36 } 

Collections from State— 

Year ; 

poo Fuel taxes’) Total 

OS, Bot Ne i ae $7, 346,000 | $9, 682,000 | $17, 028, 000 Sh (SD OR ee ee 8, 353,000 | 9,845,000 | 18,198, 000 
UM oa a a od se a a ee 8, 988, 000 | 11, 188, 000 20, 176, 000 

TR <i ne 24, 687,000 | 30,715,000 | 55, 402, 000 

1 State Motor-Vehicle Receipts, 1934, 1935, 1936; Disposition of State Motor-Fuel 
Tax Receipts, 1934; State Motor-Fuel Tax Receipts, 1935, 1936—U. 8. Public Roads 
Administration. 

+ Includes other receipts in connection with the registration of vehicles, such as 
receipts for chauffeur’s permits and certificates of title. 
; 3 Includes other receipts in connection with the administration of the motor-fuel 
ax. 

taxes paid by motor-vehicle owners in various popula- 
tion groups. This study also provided data showing 
the approximate numbers of vehicles in the several 
population groups and consequently the average num- 
ber of persons per vehicle. Using these basic deter- 
minations it is possible to compute the approximate 
amount of State highway-user taxes paid by motor- 
vehicle owners resident in the localities that also levied 
local motor-vehicle and motor-fuel taxes. A summary 
of these computations is given in table 9. 

TABLE 9.—Approximate collections of State motor-vehicle fees 
and motor-fuel taxes in Missouri municipalities that levied local 
highway-user taxes, 1934-86 

Approximate collections from State— 

Year ; 

ee Fuel taxes Total 

eT en raat areata ees = oy a a $4, 279, 513 | $4,336,920 | $8, 616, 433 
OR. aetast Goce ea 4,756,408 | 4,448, 914 9, 205, 322 
MDs epee se esetae Nome, ye SPA Sosa cole 5, 156, 223 | 4, 692, 758 9, 848, 981 

MOG ba ar cag a 14, 192, 144 | 13,478,592 | 27,670, 736 

Comparison of tables 6 and 9 indicates that during 
the years 1934-36, Missouri localities that levied motor- 
vehicle license fees and motor-fuel taxes collected ap- 
proximately 33 percent as much in local license fees and 
approximately 44 percent as much in local fuel taxes 
as the State collected in similar taxes in the same 
localities. Comparison of tables 8 and 9 indicates that 
in places that levied local taxes there was collected 57 
percent of the State motor-vehicle license fees and 44 
percent of the State motor-fuel taxes collected from 
1934-36. 
Two further interesting comparisons can be made 

using 1930 census data for the populations of the various 
places that levied local motor-vehicle and motor-fuel 
taxes and the determinations of the highway planning 
survey for the approximate numbers of vehicles in the 
various population classifications. These two com- 
parisons concern the collections per person and per 
vehicle in places of various sizes. By disregarding’ 
fluctuations over the 3-year period and by basing aver- 
age per-capita and per-vehicle collection computations 
on the total collections in each of the population groups, 
on the total population involved and on the total num- 
ber of vehicles involved, the comparisons shown in 
figures 3 to 6, inclusive, have been made. 

It will be seen in figures 3 and 5 that average collec- 
tions of local motor-vehicle license fees, on both a per- 
capita and a per-vehicle basis, vary consistently with 
the size of the population group involved. The 

MOTOR-VEHICLE 

i= RECEIPTS 

MOTOR-FUEL 

‘GG TAX RECEIPTS 

MILLIONS OF DOLLARS 

1934 1936 

YEAR 

Figure 2.—Rerceripets From StatTs anp Locat HiagHwAy-USER 
TaxeEs In Missouri, 1934-36. 

regularity of this variation is most pronounced for the 
per-vehicle comparison. The averages for all places 
are larger in both cases than the averages for any 
group of places except Kansas City and St. Louis. 

Figures 4 and 6 indicate no significant trends con- 
cerning the relation of local motor-fuel tax collections to 
the size of the places involved. Figure 6 is, however, 
significant in that it shows per-vehicle collections of 
motor-fuel taxes in Kansas City and St. Louis to have 
been higher than those for any other population group 
in the State. Two possible explanations for this con- 
dition, aside from the slight differences in tax rates 
given in table 4, are suggested. While motor-vehicle 
fees are strictly a measure of local contributions, the 
motor-fuel tax is not so accurate a measure. Motor- 
fuel taxes are collected from all persons purchasing 
motor fuel in the respective places regardless of whether 
or not the motor fuel is used in vehicles owned in those 
communities. 

EVASION OF LOCAL GAS TAXES INDICATED 

Kansas City and St. Louis, as urban centers of the 
State, attract large numbers of vehicle owners from 
elsewhere in the State and from other States and collect 
from them a certain amount of motor-fuel taxes in the 
normal course of such travel. Highway planning sur- 
vey data indicate that the average urban-owned vehicle 
is driven a greater mileage each year than is the average 
car owned by residents of the smaller cities and unin- 
corporated areas. Thus, using more motor fuel to 
accomplish such travel, the vehicle owners of those 
cities would contribute proportionately greater local 
fuel-tax revenues than would the vehicle owners of 
other cities, if gasoline were purchased within the 
city limits. 
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Figure 3.—AvERAGE CoLLECTIONS PER PERSON OF LOCAL 
Moror-VEHICLE LicknsE FrEes in Missouri, 1934-36. 

Comparisons between State and local motor-fuel 
tax collectiors, especially in Kansas City and St. Louis, 
are of interest. Highway planning survey analyses 
indicate that in 1935 Kansas City motor-vehicle owners 
contributed $1,247,232 and St. Louis motor-vehicle 
owners contributed $2,502,517 in State gasoline taxes, on. 
a 2-cent taxrate. Ifthe State rate had been only 1 cent 
per gallon and gasoline consumption had remained the 
same, contributions from motor-vehicle owners in these 
two cities to the State motor-fuel tax revenues would 
have been $623,616 and $1,251,258, respectively. 

These amounts may be compared with the actual 
collections by these two cities from the local 1-cent-per- 
gallon taxes. In 1935 local gasoline tax collections 
were $582,401 and $1,123,162, respectively. These 
amounts were 6.6 and 10.2 percent less, respectively, 
than comparable contributions to State gasoline taxes. 

These differences may be partly accounted for by the 
fact that Kansas City and St. Louis vehicle owners buy 
some of their gasoline on trips away from their respec- 
tive cities and thus avoid paying local taxes. At the 
same time residents of other places traveling to these 
two cities very probably purchase some gasoline within 
the city limits and thus offset the losses occasioned by 
residents buying some of their gasoline elsewhere. 

To these two considerations must be added a third— 
that some gasoline used in these two cities escapes local 
taxation because it is purchased at filling stations 
located outside tbe city limits. Advertisement is 
often given to the fact that a station is outside the city 
limits and that the purchaser of gasoline can avoid the 
city tax op his purchases. [igure 7 shows two views 
of a filling station located outside a Missouri city in 
which local motor-fuel taxes are collected. Numerous 
other stations near the city limits similarly advertise 
the fact that no city tax is collected. A considerable 
portion of the difference between city and State collec- 
tions cited above can probably be credited to this factor. 

Questions 4, 5, 9, and 10 of the questionnaire sent to 
the cities and towns in Missouri were designed to deter- 
mine the uses made of the locat highway-user revenues. 
Not all of the cities and towns replied adequately to 
these particular questions but the answers from 260 
places were of such a nature that a partial analysis 
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could be made. In addition, more detailed analyses of 
the Kansas City and St. Louis data for the 3 years were 
made. The percentage distributions of the funds for 
each of the 3 years studied in the 260 places reporting, 
exclusive of Kansas City and St. Louis, are shown in 
table 10. 

TaBLE 10.—Distribution of local motor-vehicle and motor-fuel 
taxes in 260 Missouri cities and towns, 1934-86 

Percentage of local highway-user taxes— 

Year Paid to gen- | Paid to street 
eral revenue | maintenance Total 

fund fund 

1934.2) ee oe 52.3 47.7 100 
1986.22.08 2 eee ee ee 54.6 45.4 100 
1936 .— 222 A Soe ee eee 53.9 46.1 100 

AVCLAL6 [5 se 5 ob ae ee anes 53. 6 46. 4 100 

It appears reasonable to expect that in many places 
appropriations from the general revenue fund were 
used for street and alley improvements, so that the 
percentage of the total collections actually used for 
street purposes was undoubtedly larger than the 46.4 
percent shown in table 10. Highway planning survey 
data indicate that in some places money collected 
from motor-vehicle owners in the form of local motor- 
vehicle and motor-fuel imposts was not spent entirely 
for street purposes, but in other places much more 
was used on the streets than was collected locally from 
motorists. 

In one particular instance a city reported a collection 
from local highway-user taxes of $15,000 in 1934 for 
its motor-vehicle license fund. Disbursements included 
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a transfer to the general fund of $700 in addition to 
street expenditures of $6,900. But there were pay- 
ments amounting to $27,000 for streets and bridges 
from the city’s general fund. A similar condition 
existed in that city in 1935 when there were payments 
of $23,000 for streets from the general fund in addition 
to net expenditures from the motor-vehicle license fund 
of $12,300, as compared to net receipts from local 
highway-user taxes of $12,000. 

Both Kansas City and St. Louis used all of their 
revenues from locally imposed motor-vehicle taxes for 
street purposes, though for each of the 3 years the 
distributions to funds were actually as shown in table 
11. The Kansas City ordinances provide that all 
gasoline tax money collected locally shall be used and 
expended for the repair, upkeep, and maintenance of 
the public streets and highways of that city. It is also 
provided in the city charter that: 

Subject to the right of the city council to appropriate not to 
exceed 3 percent thereof to the fireman’s pension fund, all sums 
derived from license taxes collected by the city * * * shall 
be appropriated and used exclusively for the maintaining, adorn- 
ing, constructing, and repairing and otherwise improving the 
parks, parkways, boulevards or other highways. 

TABLE 11.—Distribution of receipts from Kansas City and St. 
Louis local highway-user imposts, 1984-36 

Distribution of receipts in— 

Kansas City to— St. Louis to— 
Year ‘2 = 

General Interest and 
revenue Park Municipal sinking 
fund districts ! fund fund 

JOY 2 ce fa i rr $555, 981 $349, 249 | $1, 299, 639 $44, 227 
WON 22 3 i a a r 585, 807 362, 097 1, 304, 654 556, 725 
USGL CE eee 610, 126 375, 548 1, 396, 182 585, 386 

Ws. ee 1,751,914 | 1,086,894 | 4,000, 475 1, 186, 338 

! Street and boulevard improvements. 

SMALL PLACES RECEIVE PROPORTIONALLY GREATER BENEFITS 

FROM STATE HIGHWAY EXPENDITURES 

Two further analyses and comparisons were made on 
the basis of available data. The first concerned the 
amount that would have been raised in any year if all 
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Figure 6.—AvERAGE COLLECTIONS PER VEHICLE OF LOCAL 
Moror-Fur, Taxrs IN Missourt, 1934-36. 

FiaureE 7.—Two Views or A Fiuuine Station Locatep Ovut- 
SIDE A Missouri City. Tor, VirEw as ONE APPROACHES THE 
City; Botrom, View As ONE LEAVES THE CITY. 

incorporated places in Missouri had levied and collected 
local license and motor-fuel taxes equal to the average 
collections in those places of the same population 
classification that levied such taxes. 

This comparison can be made on the basis of either 
the average receipts per person or the average receipts 
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per vehicle in the towns and cities where the taxes were 
collected. The comparison was made for 19386 and is 
shown in table 12. The computations were based on the 
1930 population figures of the places affected and results 
of the 1935 motor-vehicle allocation study of the plan- 
ning survey which determined the approximate number 
of vehicles in the various population groups. The 
average license fee collected in 1936 by 122 places having 
populations of 1,000 or less was $0.258 per person, and 
the average motor-fuel tax collected by 18 places in the 
same population group was $1.153 per person. The 
total population of all the 587 places in the population 
eroup was 204,687 which, multiplied by each of these 
per-person figures, gives $52,809 and $236,004, re- 
spectively. These, added together, give the $288,813 
shown in the third column of table 12. 

This analysis indicates that the adoption of such a 
policy would have produced, when the population and 
registration basis results are averaged, an increased 
total annual collection of only $795,587. More than 
$600,000 of this increase would have been produced in 
the places having less than 5,000 population. 

TABLE 12.—EHstimated amounts that all Missouri cities and towns 
would have collected in 1936 in local highway-user wmposts if 
rates were based on average receipts of those places that levied 
such taxes 

Estimated collections for all 
Total local places based on— 

motor- 
Population group vehicle 

imposts, Motor- 
1936 Population| vehicle Average 

registration 

Incorporated places having a 
population of— 

G21 O00 see tree eee ee eee $29, 312 $288, 813 $335, 769 $312, 291 
1001-2: 00s ee cree eee aa 81, 553 250, 413 276, 161 263, 287 
2 B01 51000 See ae Sees 91, 427 228, 914 234, 576 231, 745 
5 /00T= 10000222 ee 170, 043 264, 035 257, 799 260, 917 
10;001=25;000 Ss eee eee 232, 120 306, 352 286, 651 296, 502 
25 OOT=100} 0002 Se eens) eae 322, 023 357, O91 357, 556 357, 323 

Kansas City (399,746)_2.--...- = 985, 674 985, 674 985, 674 985, 674 
Si. Wowish(821°060) Sees esa. saan 1, 981, 568 1, 981, 568 1, 981, 568 1, 981, 568 

Motaleeeeee pe ee _| 3,893,720 | 4,662,860 | 4,715,754 | 4, 689, 307 

It was previously pointed out that expenditures for 
city streets in many cities and especially in the larger 
cities exceed their receipts from local motor-vehicle 
imposts. In this same connection, it may be noted 
that statutory provision ' for State highway construc- 
tion in the smaller places has been made as follows: 

Any State highway which passes through a municipality 
having a population of less than 2,500 according to the last 
United States census preceding such construction, shall be con- 
structed through such municipality, and any highway which 
passes through a municipality having more than 2,500 popula- 
tion, according to such census, shall be constructed through the 
portions of the municipality where the houses abutting such 
roadway are not less than 200 feet apart on the average; Pro- 
vided, however, That in either case the State shall not pay for 
road surfacing wider or of a higher type of construction than 
the road as constructed up to the boundary of such municipality. 

It is thus apparent that the smaller places can receive 
proportionally greater benefits from the continued ex- 
penditure of State highway funds than can the larger 
towns and cities. Table 13 shows the expenditures 
made in 1934 by Missouri towns and cities on their 
own streets. Additional data on the expenditure of 
other funds in the various cities, based on highway 
planning survey results, show clearly that in the larger 
cities the State expenditures are a much smaller per- 

' Laws of Missouri relating to roads, highways, ‘and bridges (Revised Statutes 
1929); see. 8133. 

centage of the total street expenditures than they are 
in the smaller places. 

Direct comparisons of the amount of local highway- 
user taxes collected to the local street expenditures 
cannot be made because so many of the smaller cities 
did not collect local motor-vehicle taxes, and expendi- 
ture data for those that did cannot be readily separated 
from the data for those places that did not collect these 
local taxes. Though 22 percent of the places having 
1,000 population or less collected local highway-user ~ 
taxes, the amount they raised in 1934 was only 10.6 
percent of the street expenditures of all places in that 
group. In the 2,501 to 5,000 population group, 86.1 
percent of the places levied local highway-user taxes 
and. collected a total amount equal to only 37 percent 
of the street expenditures of the entire group. In 
Kansas City receipts from local highway-user taxes in 
1934 were 68.7 percent of the city’s expenditures for 
streets, while in St. Louis the collections equaled only 
32.3 percent of the total street expenditures by the city. 

TABLE 13.—Expenditures for town and city streets in Missouri by 
population groups in 1934 } 

Expenditures for local 
streets by— 

Population group se Sess 
sas ate high- 
eS eee way depart- 

ment 

Incorporated places having a population of— 
0=1,000 22 er SSE ee eee $197, 300 $324, 400 
‘L,001=2;500- foe 2 ee ae ee oe 268, 000 ' 
2,501=5, 00022: eee ee eee eee ee eee 235, 900 640, 500 
5,001=10, 0002223 sae = sa eee ee ae eee ee 330, 400 321, 300 
L0,001425, 000.5232 s2 a ee ae eee ae ae eee 372, 400 235, 000 
25,001-100,000__--_-___- pares: 360, 100 324, 200 

Kansas City (899,746)_____--____- 1, 316, 900 576, 600 
St! Louis (821 (960) 222 eae: ae eee a en 4, 164, 600 119, 100 

Total. 22-23) S22 Soe en ee ees eee ee 7, 245, 600 2, 709, 200 

1 Does not include debt retirement. 

In addition to the amounts shown in table 13, large 
amounts were spent in 1934 by Missouri towns and 
cities for the retirement of debt originally incurred for 
street purposes. Most of the $5,667,600 of debt retire- 
ment so effected was accounted for by St. Louis where 
the amount retired was $5,422,000. In all places hav- 
ing populations of 10,000 or less, the total street debt 
retired in 1934 amounted to only $61,100. 

SUMMARY 

The data collected and analyzed in this study have 
importance in the general problem of street and high- 
way planning in Missouri insofar as they indicate the 
degree of reliance of municipalities on these revenues 
and the relation of those imposts to State fees and 
taxes imposed on similar bases and for similar pur- 
poses. Any proposed statutory revision that would 
affect these taxes must be carefully analyzed to deter- 
mine what effects on street and highway funds and on 
street and highway work would result. 

This study has indicated that receipts from local 
imposts are not, for population groups as a .whole, 
sufficient to meet the expenditures by cities and towns 
on their own streets. If present average impost rates 
were extended to all cities and towns in the State, 
the amounts so raised would fail to equal the amounts 
now spent for streets by the towns and cities of the 
various population groups, with the exception of the 
places having populations of 1,000 or less. 

(Continued on page 61) 



SOME EXPERIENCES WITH EXPANSION 
JOINTS IN CONCRETE PAVEMENTS 

RUBBER AND RUBBER COMPOUNDS USED AS A FILLER OR SEAL 

BY THE DIVISION OF CONSTRUCTION, PUBLIC ROADS ADMINISTRATION 

Reported by ANDREW P, ANDERSON, Highway Engineer 

ONSIDERABLE attention has been directed 
during recent years toward the development of 
more satisfactory materials for filling and sealing 

expansion joints in concrete pavements. One of these 
newer developments involves the use of rubber in 
various forms or in combination with various other 
materials. From time to time and at various places 
these new rubber compositions or combinations have 
been given more or less extensive trials on actual con- 
struction jobs. A gcod many of these materials have 
now been in service long enough to indicate something 
of their probable life and behavior under traffic. The 
results obtained from these tests, however, have ap- 
parently never been fully accumulated for comparative 
study. A fairly extensive inquiry has therefore been 
made as to the extent of use of these materials on 
Federal-aid work and the results indicated to date. 

The returns include observations on more than a 
hundred projects distributed throughout 28 States 
where one or more of these jomt fillers have been in 
service for a period of at least a year. The cases in 
which the results have been disappointing are far more 
numerous than those which have been satisfactory, as 
is frequently true during the period of development of 
new materials. 
A fully satisfactory material for filling or sealing 

expansion joints in concrete pavements must be very 
elastic and fully able to accommodate itself to the 
movement of the slab without appreciable extrusion, 
and must always maintain such close contact with the 
ends of the concrete slabs as to prevent the entrance of 
either water or other foreign materials. It must be 
able to maintain these qualities for a considerable 
period of time without appreciable impairment, be 
easy to install, and be of relatively low cost. 
No material has as yet been introduced which fully 

satisfies alt these requirements. The standard bi- 
tuminous filler 1s easy to pour or install, is of low first 
cost, but it is lacking in the required elasticitv. As the 
slabs expand the filler extrudes, forming a ridge or 
bump for every passing vehicle. When the slabs 
contract the filler usually fails to take up the additional 
joint space, enabling water and foreign materials to 
gain entrance. 

Rubber is a very elastic material but its cost is 
relatively high and it tends to deteriorate under the 
severe service conditions imposed by the combination 
of weather and traffic. Sponge rubber has been used 
for about 10 years as a joint filler. Recent inspections 
on 16 jobs indicate that where fully protected by a tight 
seal the behavior of this material has in general been 
satisfactory for a considerable period. But where no 
seal, or an ineffective seal, has been provided the sponge- 
rubber filler after about 3 years’ service generally shows 
appreciable deterioration and loss of elasticity. 

In Florida about 125 premolded, sponge-rubber joint 
fillers were installed on one job in the fall of 1936 and 
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early part of 1937. When inspected on November 16, 
1939 it was found that the poured bituminous seal was 
gone from most of the joints. In these the unprotected 
rubber material had oxidized, become brittle, and begun 
to split and pull away from the concrete. This weather- 
ing action was found to have reached an average depth 
of about 2 inches. On the other hand, where the rubber 
had been continuously protected by the bituminous seal 
it remained alive to the top and made proper contact 
with the concrete. 

An Expansion Joint THat APPROXIMATES DESIGN 
REQUIREMENTS. 

SPONGE-RUBBER FILLERS OFTEN FOUND TO HARDEN AND SHRINK 

In Indiana 1-inch premolded, sponge-rubber fillers 
were used in the expansion joints on a Federal-aid job 
in 1931. The joints were sealed but it was soon found 
that the cut-back asphalt then used as a seal and crack 
filler seemed to act on the sponge rubber in the joint and 
make it quite soft and more spongy. Therefore, on 
work in 1934, 1935, and 1936 the joints in which rubber 
was used as a filler were not sealed. A careful examina- 
tion in November 1939 on seven of these jobs showed: 
First, that this type of premolded, sponge-rubber filler 
had taken on a permanent set in about 3 years of actual 
use; and second, that where the rubber was not pro- 
tected by a good seal but was exposed to the weather, 
it soon became hard, lifeless, and shrank so that it no 
longer completely filled the joint space. 

Careful measurements on the seven projects showed 
that the thickness of the existing rubber fillers at their 
narrowest places varied from one-half to seven-eighths 
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inch as compared with the original 1-inch width. 
Furthermore, while some set was found in the rubber 
filler on the early construction in 1931 and years imme- 
diately following in which the expansion joints were 
sealed, the permanent set was much less where the seal 
had been maintained than for the later construction 
where no seal was used or on the old construction where 
the seal of the joints had been broken. 

APPEARANCE OF BITUMINOUS-FILLED JOINT AFTER THE FILLER 
Has ExtrupEpD Dvr To PAVEMENT EXPANSION. 

During more than 10 years of experience with sponge 
rubber joints in California highways it has been found 
that this material soon loses its resiliency and is in 
time compressed to a fraction of its original thickness, 
leaving the joint open when the slab contracts. Quite 
often the compressed filler is shredded and drawn out 
of the joint under the action of traffic. 

In Minnesota five premolded, sponge-rubber expan- 
sion joint fillers were used in a pavement built in 1930. 
All five joints were sealed with hot-poured bituminous 
material. On November 9, 1939, it was found that 

- where the seal had been poor or ineffective, the upper 
part of the sponge rubber was badly deteriorated, 
cracked, and lifeless. The lower part, however, was in 
good physical condition generally, and showed no loss 
of resilience. Where the bituminous seal had given 
protection the oxidation, with resulting hardening, 
cracking and loss of material, was much reduced. 

In Nevada sponge rubber was used as a filler for all 
the expansion joints on a 1.22-mile job in 1933. This 
material gave very good service in 1934, 1935, and 1936. 
During exceptionally hot weather in 1937, however, 
the filler extruded so badly that about half of the total 
amount in the joints was worn away by traffic and 
completely lost. When the joints were refilled and 
sealed that fall, it was noticed that the sponge rubber 
HES eel lost its resiliency and had become somewhat 
prittie. 

In order to overcome the objection of high cost of 
straight rubber products, various compounds have been 
developed in which cheaper materials are added to 
give bulk and so decrease the total cost. The more 
common of the ingredients added to the rubber latex 
are ground cork, ground or treated mica, mineral 
powders, tar, asphalt, etc. In these compounds rubber 
or rubber latex is the material relied on to supply the 
properties of elasticity and to give firm adhesion to the 
ends of the concrete slabs. Sometimes these compounds 
are used as a complete filler of either the poured or 
premoulded type but more frequently they are used as 
a seal to cheaper materials which occupy the greater 
part of the joint space, or to seal joints of the premolded 
or metal type. 

Included in such compounds are a large number of 
proprietary products, the exact compositions of which 
are frequently not revealed. Some of these products 
are poured cold; others must be heated. Some are sold 
all prepared and ready for application, while others 
must be combined on the job before they are ready for 
use. For some the application is completed in_ one 
operation, while others require two or more operations, 
such as first priming the edges of the concrete before 
pouring the main seal. Because of the many variations 
definite comparisons of the products are difficult, 
frequently impossible. Some typical examples chosen 
from observations on 62 jobs will, however, be given of 
the successes and failures experienced with this type of 
joint filler. 

Lert, A 2-INcH PourEpD RuBBER CoMPOSITION SEAL IN Goop 
ConpiT10N; Ricut, a PourEp RuBBER ComposiTION SEAL 
THat Has Exrrupeb. 

BOND BETWEEN JOINT FILLER AND PAVEMENT OFTEN INADEQUATE 

On one job in Connecticut completed in 1936, a 
rubber compound was used to seal both the expansion 
and dummy joints.: In November 1939 the original 
seal was entirely gone from all the expansion joints. 
In the dummy joints the original seal was still in place 
but was badly cracked and disintegrated. On this 
job trouble with the joint seal began immediately after 
the joints were poured. The bond secured between 
the filler and the concrete was apparently insufficient 
to prevent the filler from working loose and being 
carried away by traffic. 

On two other Connecticut jobs, one completed in 
1937, the other in 1938, a rubber compound was used 
as both filler and seal. By November 1939 approxi- 
mately 10 percent of the joints had been refilled with 
asphalt. The seals that were in place still retained 
their elasticity but had separated or pulled away from 
the concrete, allowing dirt and moisture to enter. 

In Maine in June 1938, 10 expansion joints were 
sealed with a rubber compound consisting essentially 
of rubber latex, granulated cork, and a filling powder. 
In November 1939 all the seals were found to be in 
place but more than half no longer adhered to the 
concrete and did not appear to be watertight. 

In Maryland in May, June, and July 1939 the same 
kind of poured rubber compound was used on three 
jobs to seal the top 1.5 inches above the regular bitu- 
minous fiber joint fillers. On the first job about 25 
percent of the expansion joints had to be cleaned out 
and resealed before proper bond was secured between 
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the seal and the concrete. When inspected late in 
October it was found that a great many of the joints 
again required resealing. On the other two jobs the 
expansion joints were rated as ‘‘excellent’’ when first 
completed. When inspected late in October, however, 
the bond between the filler and the concrete had failed 
on many joints to the extent that moisture could gain 
easy access. There were also indications on both 
jobs that the material had begun to lose its elasticity. 
These failures all occurred within less than 6 months 
after construction. 

On one Massachusetts job completed in 1938 three 
types of poured rubber filler and seal were used. Of 
these, 59 joints were formed from a rubber material 
which was poured cold, 30 from a rubber material 
poured hot, and 4 were filled with a compound made 
up essentially of rubber latex, ground mica, and other 
materials. When inspected on November 17, 1939, it 
was found that all of the 59 cold-poured joints had lost 
so much of the bond with the concrete that the seal 
was ineffective. The hot-poured joints were tight, 
with good bond, and resembled in appearance an ordi- 
nary asphalt joint with considerable extrusion flattened 
out over the adjacent concrete. In the four poured- 
rubber-compound joints the material still retained its 
elasticity but the bond was found to be ineffective to 
some extent in each joint. 

In another Massachusetts job completed in Novem- 
ber 1936, all transverse joints were filled with a poured- 
rubber compound. The first installation failed to bond 
and the joints were refilled by the manufacturer in 
May 1937. Later that year the joints were thoroughly 
cleaned out by the producer of the material and com- 
pletely new joints were poured. On November 20, 
1939, nearly every joint was found to be cracked 
through the middle and had opened sufficiently to per- 
mit the free access of water and foreign materials. 
There was no appreciable extrusion. New joints were 
required. 

In 1937 two poured-rubber compounds were used on 
a four-lane road in Massachusetts. The joints on one 
lane were filled with a material consisting essentially of 
rubber latex and a filling powder; the transverse joints 
of the other three lanes were filled with a material 
consisting of rubber latex, powdered filler, and granu- 
lated cork in the ratio of 16:4:1 by weight. The final 
seal was the same material without the cork. On 
November 22, 1939, it was found that joints of the first 
material had only a few cracks in the middle and that 
the material itself was still very elastic but the bond 
with the concrete was not very good. The rubber 
latex cork material, on the other hand, was found to 
have surface cracks in nearly every joint sufficient to 
permit the ready entrance of water and foreign ma- 
terials. Adherence to the concrete was better than in 
joints where the first material was used. Traffic, how- 
ever, had stripped the top seal to a depth of about 
half an inch in many places. 

In 1938 the top 2 inches of the expansion joints on 
two Pennsylvania jobs were sealed with a rubber com- 
pound consisting essentially of rubber latex, filling 
powder, and granulated cork. The results were un- 
satisfactory even at an early date. On some of the 
joints the rubber compound was removed and the 
joints filled with bituminous material. In October 1939 
the State maintenance forces sealed the remaining 
joints with asphalt. ; 

In 1938 a different rubber-latex-filler compound was 
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used on several other jobs to seal the top 2 inches of 
the transverse expansion joints. In October 1939 the 
joints on all these jobs showed evidence of functional 
inadequacy. ‘The joint material was pulling out, the 
edges were spalling, and the material itself showed 
signs of rapid deterioration. 

TF 4 Pe ee Me * ay &. = : Ss LPS aE aa a < “ee ge Ca Bey 

LrerT, APPEARANCE OF A POURED RuUBBER COMPOSITION SEAL 
AFTER 16 Montus or ExposuRE TO WEATHER AND TRAFFIC; 
Rieut, a Brruminovus-Fintep JoInT IN Goop CoNDITION 
AFTER 24% YHBARs. 

PREFORMED RUBBER CAPS SHOWED TENDENCY TO ROTATE AND 

BUCKLE 

Another form of rubber seal sometimes used is a 
formed or manufactured strip with a hollow core. This 
strip 1s compressed during installation so that when 
inserted and seated in the joint it will form a tight cap 
or seal. It then depends on its resistance to the defor- 
mation which it has undergone by being forced into the 
joint opening to provide sufficient pressure against the 
edges of the concrete slabs to maintain a watertight 
joint. The early trials indicated a strong tendency for 
the strip either to be forced down too deeply into the 
joint or to rotate partially and work to the surface where 
it was frequently torn out by passing traffic. In later 
trials the slab ends have been constructed with a square 
shoulder or seat about one-fourth inch wide formed in 
the concrete about 1% or 2 inches below the surface of 
the slab. The joint opening is thus one-half inch wider 
at the top than at the bottom. However, considerable 
difficulty has been experienced in forming this seat to 
the required exactness. Present indications are that 
the tendency of the strip to rotate has not been greatly 
decreased. Inspections on 16 different jobs showed that 
very few of these installations were entirely watertight. 
A tendency for the strip to work up and be pulled out 
by the action of passing traffic has also been noted. 

Experiences reported from Indiana, Mississippi, and 
Ohio illustrate some of the advantages and disadvan- 
tages of this type of joint. On one project in Indiana 
joints of this type have been in service for 4 years. 
When inspected late in 1939 they: were in satisfactory 
condition and showed no serious signs of deterioration. 
The air space in the joint below the rubber cap was 
often found to be full of water, but no large amount of 
silt had collected in the bottom. The ability of this 
type of rubber cap to keep the top of the joint space 
closed when the pavement contracts is very promising. 
There seems to be no advantage in supplementing this 
type of joint with crack filler. There is a tendency, 
however, for the rubber to be pushed upward so that 



60 PU Biel CAR OAS Vol. 21, No. 3 

the wheels of traffic hit it and wear it out. This ten- 
dency is probably the result of compression caused by 
the closure of the joint in warm weather. It is believed 
that the compression causes the rubber to elongate and 
buckle sufficiently to push it above the surface of the 
pavement and expose it to wear. 

Lert, A PREMOLDED RuBBER Carp THat Has WorkKEpD UP ANnp 
BEEN SUBJECTED TO HAMMERING BY TRAFFIC; RIGHT, A 
PREMOLDED RuBBER Cap THaT Has RoTatED AND NO LONGER 
SEALS THE JOINT. 

In Mississippi joints of this type were installed in 
November 1938 on about 1,000 feet of a 5.6-mile job. 
When inspected on November 9, 1939, the joint 

material appeared to be in good condition, but tests 
with a knife blade indicated insufficient pressure of the 
rubber against the concrete slab to exclude water at all 
points. In one joint approximately 9 feet of the rubber 
sealing strip was gone. It appears that this rubber 
strip can be removed without the use of tools. Breaks 
were also noted in the strips where they are bent 90° 
at the edge of the pavement to carry the strip down the 
side of the slab. 

The use of rubber or rubber compound as a seal or 
joint filler on Federal-aid work in Ohio has been prac- 
tically limited to a preformed extruded rubber expan- 
sion joint filler or cap as a seal. The first installation 
of this material was in October 1936. The joints soon 
proved unsatisfactory, chiefly because of a tendency to 
become depressed too deeply into the joint opening, or 
to rotate within the joint opening and permit the en- 
trance of water and foreign materials. | 

Later designs provide for the formation of a shoulder 
on each side within the joint opening on which the rub- 
ber seal rests. This is obtained by making the lower 
part of the joint opening 1 inch wide and the upper part 
in which the rubber is inserted, 1.25 inches wide. The 
shoulder on each side would then be one-eighth-inch 
wide at the top. Considerable difficulty has, however, 
been encountered in forming a true and neat shoulder. 
An inspection late in 1939 of the the seven Federal-aid 
jobs on which this type of extruded rubber expansion 
joint was used, showed the conditions summarized in 
table 1. 

A number of State highway departments have done 
considerable work toward developing satisfactory ma- 
terials for sealing the tops of expansion joints. These 

materials are for the most part composed of a mixture 
of rubber latex with asphalt or tar, to which other sub- 
stances such as ground cork, flake mica, or other ground 
or powdered substances are frequently added. 

TABLE 1.—Condition of extruded rubber expansion joints used on 
7 jobs in Ohio 

Job number— 

Date completed____.__- 7-20-39 | 7-20-39 | 8-12-39 | 9-11-39] (1) (1) (1) 

Joints with filler too | Percent| Percent| Percent) Percent| Percent| Percent| Percent 
ig 4 5 3 2 2 it 2 

Joints with filler too 
loWee See eS 12 14 10 8 1 af 1 

Joints with filler ex- 
truded above pave- 
Ment Suriacon ease sa= 2 3 1 1 0 0 0 

Joints with filler 
eracked: ee eee 1 2 1 1 0 0 0 

Joints with incipient 
spalling of concrete__ 6 if 5 3 2 1 2 

Joints with progressive 
spalling of concrete__- 2 3 2 1 0 0 0 

Joints with filler ro- 
tated 2 2 es 2 2 0 0 0 0 

Maintenance to date__.| None | None | None | None |--------|_---:2--|------.. 

1 Under contract; construction not yet completed when inspected. 

SEALS CONTAINING BITUMINOUS MATERIALS USED WITH VARYING 

SUCCESS 

California has used a material consisting essentially 
of about 70 percent SC—4 cutback and 30 percent rubber 
latex as both a seal and a filler. This material was 
apparently first used on a Federal-aid job in 1935 on 
about 680 linear feet of expansion joints on the heavily 
traveled highway between Lebec and Grapevine in 
Kern County. These joints, spaced at 100-foot inter- 
vals, were sealed immediately after the concrete surface 
was completed. Due to the dampness of the concrete, 
short sections of the seal were soon pulled out by traffic 
and had to be replaced. There have been no further 
failures, and no maintenance has been required to date. 
When inspected in October 1939 the rubber compound — 
joints were intact and in good condition. 

Later experience with this material indicates that, . 
while superior in producing an effective seal, it must be 
relatively soft in order to be effective. However, 
when this material is soft it is also very adhesive so 
that foreign materials readily adhere and are kneaded 
into the joint under the action of traffic. In many in- 
stances sufficient extraneous materials have in this way 
been accumulated and worked into the joint filler to 
reduce seriously its ability to provide for expansion. 
The soft consistency of the material also permits it to 
flow out of the joint on sections having high super- 
elevation. The cost is approximately double that of 
the standard joint fillers. . 

Oregon has used as a seal, with what are said to be 
promising results, a mixture of 30 percent rubber latex 
(60 percent solution) and 70 percent of 150-200 pene- 
tration asphalt. This mixture is poured hot and the 
seal allowed to come to within about one-fourth inch of 
the level of the pavement surface. The hot material is 
then covered with sufficient rubber grindings, of the 
kind and size ordinarily obtained from tire retread 
establishments, to complete the final seal and filling of 
the joint. 

Massachusetts and Oklahoma have also been using 
to some extent somewhat similar compounds as a seal 
orate The formula used by Oklahoma is given in 
table 2. 



be from 1 to 5 cents per gallon. 

May 1940 

TaBLE 2.—Formula for joint filler used by Oklahoma 

Amount by— 

Material 

Weight Volume 

J Lb. 
Oe GPE eS SS SAE ee ee 5.475 0.690 gal. 
oo LET ER LESAN iss OTS 5 SSE ap oe ee 2.431 | 0.299 gal. 

itis: Be a em nena =e . 0553 | 0.703 oz. 
BC SOAD SOU MONS ee eee ata ee nee ene oe banc leanne . 0444 | 14.3 cc. 

That at least some of these rubber materials and 
compounds have considerable merit is indicated by the 
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number of instances in which their use has given satis- 
factory results. On the other hand a much larger 
number of reports of unsatisfactory results indicate 
that as a class these rubber compounds are still in the 
experimental stage. In some cases the materials or 
combinations of materials appear to be at fault. In 
other cases there is considerable evidence that the 
materials are capable of giving satisfactory results but 
more definite knowledge must be obtained as to how 
and under what conditions they can be successfully 
used. Weather conditions during installation, espe- 
cially temperature and moisture, appear to affect the 
performance of most, if not all, of the poured types. 

(Continued from page 56) 

Local motor-vehicle imposts in Missouri are most 
extensively used by the larger cities. In the smaller 
places the greater part of the street work is accom- 
plished by means of State highway expenditures within 
their coporate limits. 

The relatively small increases in collections from 
local motor-vehicle license fees at a time of rapidly 
increasing motor-vehicle registrations in the State sug- 
gest possible difficulty in the collection of the local taxes 
and make it apparent that some more satisfactory 
method of obtaining an equal or larger amount of 
revenue is desirable. 

Complete data are not available on the cost of col- 
lecting the local taxes, but there is evidence that these 
costs are high, and when compared with State costs for 
similar operations, absorb a large percentage of the 
total collections. 

Difficulties have been encountered in the collection 
of the local motor-fuel taxes. Particularly in the 
smaller places, evasion by means of the location of 
gasoline stations outside city limits is frequent. This 
difficulty is lessened in the larger cities where the size 
of the cities and the number of vehicles require many 
refueling stations inside city limits. 

The experiences of many States indicate the diffi- 
culty of completely stopping bootlegging of gasoline 
and other evasions of the motor-fuel tax. Within 
Missouri, where municipal motor-fuel taxes range from 
1 cent per gallon downward, the incentive for tax evasion 
across city limits may not be as great as it is across 
State lines, where the differential in State taxes may 

However, the incen- 
tive does exist and it can hardly be doubted that the 
cities that levy local motor-fuel taxes would collect 
larger amounts but for evasion. 

Both the local motor-vehicle license fees and the 
local motor-fuel taxes are duplications of State-levied 
taxes from which much larger amounts are obtained 
for the State’s use. In addition to duplication of tax 
there is also duplication of tax collection and adminis- 
tration operations within the State. 

Local motor-fuel taxes and motor-vehicle license 
fees are not used extensively in other States to finance 
local streets. Funds for that purpose are derived in 
those places from other forms of local taxation or from 
financial assistance provided by the county or State. 
The use of this form of local financing has not tended 
to increase in recent years, either in Missouri or in 
other States. Statutory restrictions and practical ad- 
ministrative objections have led the local units else- 
where generally to seek other methods of financing 
street construction and maintenance. 

APPENDIX 

Provision for limiting local license fees was initially 
made in the Missouri Revised Statutes of 1919. The 
law, limiting local fees to one-half of the State license 
fees, was continued by a 1921 law. 

As the result of an initiative petition passed by the 
electorate of Missouri in 1924 the State license rates 
were increased 50 percent in 1925. 

The provision of the 1921 act which permitted the 
municipalities to levy a local license fee at one-half the 
State rate was replaced by the new provision limiting 
the local rates to one-third of the increased State rates. 

The Revised Statutes of 1929 contained two con- 
flicting provisions.” Sections 7761 and 7762, which 
were carried forward from section 5 of the 1921 act and 
section 15 of the 1925 act, limited ‘‘license taxes levied 
on motor vehicles of the State by municipal corpora- 
tions” to not more than “one-third of the aggregate 
amount of the State registration fee * * * including 
the cost of plates and notarial fee.” However, in 
section 7780 of the same statutes, which was brought 
forward from the 1921 sessions acts, the change from 
one-half to one-third was not made. Consequently 
there was found in this section the statement that 
municipalities could require (except in cities having a 
population of more than 75,000) the display of license 
plates “but such license taxes shall not exceed one-half 
of the registration fee provided for herein, including 
the cost of plate and notarial fee.”’ 

Thus, there were two different provisions in the 
statutes. One provision restricted the local fees to 
one-third of the State fees and the other permitted the 
towns and cities to charge license fees up to one-half 
of the State fees. The latter provision, contained in 
section 7780, should have been revised by reason of 
enactment of sections 7761 and 7762, but was allowed 
to remain in the statutes through error. An opinion 
by the Legal Department of the State Highway De- 
partment regarding section 7780 contained two rather 
lengthy supreme court decisions and stated in part: 
“The fact that the committee brought the said act 
forward and placed it in the revised statutes gave it 
no validity.”” The statement is made that the actual 
revision had occurred through enactment of other sec- 
tions and, ‘‘The sections of the act were simply brought 
forward and placed in the article by the committee on 
revisions which was appointed to compile, arrange, and 
publish statutes after the adjournment of the general 
assembly. That committee had no legal power con- 
ferred upon it, for the legislature could not, and, indeed, 
did not attempt to delegate to it, any such powers.” 

1 Session Acts of 1925, sec. 15, p. 288. 
2 Ch, 41, art. 1. 
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The rate of one-half of the State license fees contained 
in section 7780 was, therefore, not permissible because 
of revisions of sections 7761 and 7762. As a result of 
the changes in the law and the conflicting provisions, 
considerable confusion existed as to the legal basis for 
establishing municipal license fees. Some cities suc- 
ceeded in operating under section 7780 which permitted 
local rates at one-half the State rates, even though this 
section legally was noneffective. 

At the extra session of the Missouri Legislature in 
1933-34 the State license fees (established by the 1925 
act) were lowered. Sections 7761, 7762, and 7769 were 
repealed and new sections enacted bearing the same 
numbers. The last paragraph in the revised section 
7761 stated: ‘Fees charged by municipalities for said 
license shall not exceed the amount authorized therefor 
by said municipalities during the year 1933.” This 
provision allowed those rates which had been based on 
the higher (1925) State rates and established by the 
cities prior to 1933 to remain unreduced but prohibited 
the municipalities from increasing the local rates in 
effect at that time. Since the State rates had been 
lowered it was therefore possible for a city rate to exceed 
one-third the new 1934 State rate without being in 
conflict with the statutes. 

However, through an oversight section 7780 was not 
revised during the 1933-34 session. The two conflict- 
ing provisions regarding the basing of local fees on 
one-third and one-half of the State fees continued to 
cause confusion until section 7780 was finally repealed 
and the law clarified by the 1935 session of the legisla- 
ture. A new section bearing the same number was 
enacted in 1935 with various changes, one of which was, 
“Such (municipal) license fees shall not exceed the 
limitations on registration fees, now or hereafter pro- 
vided by law.”’ 

Consequently, the schedule of license fees shown in 
the second column of table 2 (p. 50) was legally in 
effect up to 1933 and remained in effect after 1933 for 
those cities which had established a local motor-vehicle 
license fee prior to 1933. For all local fees established 
after 1933 the rates were based on one-third of the 
State rates as provided in sections 7761, 7762, and 
7780 (as revised in 1935). 

The statutory development of the bases for establish- 
ing municipal motor-vehicle license fee rates in Missouri 
from.1921 to 1935 is shown in table I. 

I.—Statutory development of municipal motor-vehicle 
license fee rates in Missourt, 1921-385 

TABLE 

Municipal license fees for passenger cars— 
State 

Date of law license | —_— = ;-__.- ane 

fee Based on— Amount 

1921 (continued from 1919 act)__| $5.00 | One-half of State rate________- $2. 50 
7. 00 3. 50 

11, 00 5. 50 
15, 00 7. 50 
17. 00 8. 50 
21. 00 10. 50 
25. 00 12. 50 

1925 (revised the State license 7.50 | One-third of State rate_______- 2. 50 
rates established by 1921 act). 10. 50 3.50 

16, 50 5. 50 
22. 50 7. 50 
25. 50 8. 50 
31. 50 10. 50 
37. 50 12. 50 

1929 Revised Statutes; secs. 7761, 7.50 | One-third of State rate____- Lee 2. 50 
7762 (carried forward from 10. 50 3. 50 
sec. 5 of 1921 act and sec. 15 0f | 16.50 5. 50 
1925 act). 22. 50 7. 59 

25. 50 8. 50 
31. 50 10. 50 
37. 50 12. 50 

1929 Revised Statutes; sec. 7780 7.60 | One-half of State rate__________ 3. 75 
(carried forward from sec. 24, 10.50 | (This provision allowed to re- 5. 25 
par. C, of 1921 act). 16. 50 main in statutes through 8. 25 

22. 50 error. Rate not permissible 11. 26 
25. 50 because of secs. 7761 and 12,75 
31. 50 7762.) 15. 75 
37. 50 18, 75 

1933-34 (Revised the State li- One-third of State rate for new 1. 66 
cense rates established by 1925 local fees. Previously estab- 2. 83 
act, but did not eliminate con- lished rates not affected. 3. 66 
flicting provisions of 1929 Re- 6. 66 
vised Statutes). 8. 33 

5. 00 10. 50 
8. 50 12. 50 

11. 00 Se 
20.00 | One-half of State rate for new 2. 50 
25. 00 local fees. Previously estab- 4. 25 
31. 50 lished rates not affected. 5. 50 
37. 50 (This provision allowed to 10. 00 

remain in statutes through 12. 50 
error. Rate not permissible 15. 75 
because of secs. 7761 and 18. 75 
7762.) 

19355326 See ee ae 5.00 | One-third of State rate for new 1. 66 
8. 50 local fees (sec. 7780 finally 2. 83 

11. 00 revised). 3. 66 
20. 00 6. 66 
25. 00 8.33 
31. 50 10. 50 
37. 50 12. 50 

HIGHWAY RESEARCH BOARD PROCEEDINGS NOW AVAILABLE 

The Highway Research Board of the National 
Research Council has announced that Volume 19, 
Proceedings of the Highway Research Board, is now 
available. Copies may be obtained from the Highway 
Research Board, 2101 Constitution Avenue, Washing- 
ton, D. C., at $2.25 each. 

The volume includes papers and committee reports 
on the subjects of Highway Finance, Economics, 
Design, Roadside Development, Materials, Main- 
tenance, Traffic and Safety, Soil Mechanics, and a 
symposium on Soil Stabilization Practices. 
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PUBLICATIONS of the PUBLIC ROADS ADMINISTRATION 

Any of the following publications may be purchased from 

the Superintendent of Documents, Government Printing Office, 

Washington, D.C. As his office is not connected with the 

Agency and as the Agency does not sell publications, please 
send no remittance to the Federal Works Agency. 

ANNUAL REPORTS 

Report of the Chief of the Bureau of Public Roads, 1931. 
10 cents. 

Report of the Chief of the Bureau of Public Roads, 1933. 
5 cents. 

Report of the Chief of the Bureau of Public Roads, 1934, 
10 cents. 

Report of the Chief of the Bureau of Public Roads, 1935. 
5 cents. 

Report of the Chief of the Bureau of Public Roads, 1936. 
10 cents. 

Report of the Chief of the Bureau of Public Roads, 1937. 
10 cents. 

Report of the Chief of the Bureau of Public Roads, 1938 
10 cents. 

Report of the Chief of the Bureau of Public Roads, 1939. 
10 cents. 

HOUSE DOCUMENT NO. 462 

Part | . . . Nonuniformity of State Motor-Vehicle Trafhc 
Laws. 15 cents. 

Part 2. . . Skilled Investigation at the Scene of the Acci- 
dent Needed to Develop Causes. 10 cents. 

Part 3. . . Inadequacy of State Motor-Vehicle Accident 
Reporting. 10 cents. 

Part 4. . . Official Inspection of Vehicles. 10 cents. 

Part 5 . . . Case Histories of Fatal Highway Accidents. 
10 cents. 

Part 6. . . The Accident-Prone Driver. 10 cents. 

MISCELLANEOUS PUBLICATIONS 

No. 76MP . . The Results of Physical Tests of Road-Building 
Rock. 25 cents. 

No. 1I91MP. . Roadside Improvement. 

No. 272MP.. . Construction of Private Driveways. 10 cents. 

No. 279MP.. . Bibliography on Highway Lighting. 5 cents. 

Highway Accidents. 10 cents. 

The Taxation of Motor Vehicles in 1932. 35 cents. 

Guides to Traffic Safety. 10 cents. 
An Economic and Statistical Analysis of Highway-Construction 

Expenditures. 15 cents. 

Highway Bond Calculations. 

Transition Curves for Highways. 

Highways of History. 25 cents. 

10 cents. 

10 cents. 

60 cents. 

DEPARTMENT BULLETINS 

No. 1279D . . Rural Highway Mileage, Income, and Expendi- 
tures, 1921 and 1922. 15 cents. 

No. 1486D . . Highway Bridge Location. 15 cents. 

TECHNICAL BULLETINS 

No. 55T . . . Highway Bridge Surveys. 20 cents. 

No. 265T. . . Electrical Equipment on Movable Bridges. 
35 cents. 

Single copies of the following publications may be obtained 
from the Public Roads Administration upon request. They can- 
not be purchased from the Superintendent of Documents. 

MISCELLANEOUS PUBLICATIONS 

No. 296MP. . Bibliography on Highway Safety. 

House Document No. 272 . . . Toll Roads and Free Roads. 

Indexes to PUBLIC ROADS, volumes 6-8 and 10-19, inclusive. 

SEPARATE REPRINT FROM THE YEARBOOK 

No. 1036Y . . Road Work on Farm Outlets Needs Skill and 
Right Equipment. 

TRANSPORTATION SURVEY REPORTS 

Report of a Survey of Transportation on the State Highway 
System of Ohio (1927). 

Report of a Survey of Transportation on the State Highways 
of Vermont (1927). 

Report of a Survey of Transportation on the State Highways 
of New Hampshire (1927). 

Report of a Plan of Highway Improvement in the Regional 
Area of Cleveland, Ohio (1928). 

Report of a Survey of Transportation on the State Highways 
of Pennsylvania (1928). 

Report of a Survey of Traffic on the Federal-Aid Highway 
Systems of Eleven Western States (1930). 

UNIFORM VEHICLE CODE 

Act I.—Uniform Motor Vehicle Administration, Registration, 
Certificate of Title, and Antitheft Act. 

Act II.—Uniform Motor Vehicle Operators’ and Chauffeurs’ 
License Act. 

Act I1].—Uniform Motor Vehicle Civil Liability Act. 

Act 1V.—Uniform Motor Vehicle Safety Responsibility Act. 

Act V.—Uniform Act Regulating Traffic on Highways. 

Model Traffic Ordinances. 

ee TE 

A complete list of the publications of the Public Roads Ad- 

ministration classified according to subject and including the 

more important articles in Pustic Roaps may be obtained 

upon request addressed to Public Roads Administration, Willard 

Bldg., Washington, D. C. 
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